combination and the alteration of restriction patterns. It has also been suggested that the inverted repeat found in most plastomes may suppress recombinations or that plastome mutations may be corrected by gene conversions (for review see Palmer, 1985) .
The large amounts of variation observed in the mtDNA of Vaccinium indicate that breeders fortuitously selected variable cytoplasms in creating highbush cultivars. This is not surprising, since three divergent species at two ploidy levels are represented. It is not known if these DNA variations translate into functional differences, but the high degree of mtDNA variability among the different cytoplasmic sources suggest that RFLPs should provide useful information on the evolution and taxonomy of the group. Nuclear RFLPs should also aid in locating economically important traits through the development of linkage maps.
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Ballington, J. R. 1990 Interest in tetraploid (4x = 48 chromosomes) melons began in the 1930s with the discovery that colchicine produced polyploid plants. Shifriss (1942) began developing tetraploids of Cucumis sativus L. with colchicine in 1939 and then produced tetraploids of C. melo L. Batra (1952) developed six 4x melon cultivars with colchicine. Fruit quality in these tetraploids was superior to diploids (2x = 24 chromosomes); however, yields were lower in five of the six 4x lines. The 4x plants had larger flowers, pollen grains, Received for publication 10 Dec. 1990. The cost of publishing this paper was defrayed in part by the payment of page charges. Under postal regulations, this paper therefore must be hereby marked advertisement solely to indicate this fact. and stomates in addition to thicker stems and lower fertility than the 2x plants. Tetraploid fruit were smaller and rounder than diploid fruit. Kubicki (1962) developed 4x cucumbers and melons and stated that spontaneous 4x types were lacking in the genus Cucumis. Dumas de Vaulx (1974) induced 4x with colchicine, studied fertility, and confirmed the morphological characteristics described by previous workers. He found that pollen tube growth was normal and did not cause poor seed set in self-pollinated 4x or crosses between 2x and 4x plants. A few viable seeds were obtained when the 4x parent was female and none when it was male. Ervin (1941) studied polysomaty in C. melo. He found that 4x cells occur regularly in root and stem tips of most plants. This finding suggested that polysomaty may also occur in gametes and that spontaneous 4x plants might be found. Love et al. (1986) reported that ≈ 0.02% doubled gametes occur in watermelon. These gametes occasionally result in the development of spontaneous 4x plants. A similar percentage of doubled gametes may occur in other melons.
C.F. Andrus (unpublished, 1961) , U.S. Vegetable Lab., Charleston, S.C., found that 4x melons had better flesh quality and higher levels of resistance than 2x melons. He also believed that they had many shortcomings and were not very useful (personal communication). During his study, he developed several colchicine-derived 4x plants. He also found a few spontaneous 4x melon plants in field plots. One spontaneous 4x plant from 'Planters Jumbo', designated C883-m6, was saved for further study. In 1969, P.E.N. found another 4x 'Planters Jumbo' plant in a greenhouse planting of 67-l-m6. This 4x selection was designated 67-l-m6-100. After considerable study, we concluded that 4x melons were no better than current 2x cultivars and discontinued the project.
The project was revived in 1983 in response to requests from industry for information and photographs of 4x melons. They also asked about the availability of 4x germplasm and the possibility of producing seedless melons. We increased the 1969 seed lots and re-examined plant and fruit characteristics. Our objectives were to 1) document the occurrence of two spontaneous 4x lines in our collection; 2) compare their distinguishing characteristics with those of artificially produced 4x lines; 3) devise techniques for developing 4x virescent marker plants to use in the production of more diverse 4x melon germplasm; and 4) present photographs that will make it easier to recognize tetraploid melons in the future.
The plant materials for this study included 'Planters Jumbo' and its two 4x progeny mentioned above. Also included were C879-52 (Nugent, 1987 ) plus a spontaneous 4x plant (C879-J2-H10) discovered in a 1987 field planting of this virescent (vv) marker. This plant had thick leaves, short internodes, and four small, round to oblate fruit with large stem and blossom scars. Because of its 4x characteristics, the fruit were harvested. These fruit contained many hollow and 35 large, thick, plump seed. Twenty of these seeds were planted in the greenhouse to study the morphology of the resulting plants and to pollinate some of them. Self-pollinations were successfully made on eight of 10 plants. Seven of these selfed plants had 4x characteristics, but one appeared to be 2x. The two remaining plants did not set fruit. One of these two plants had typical 4x characteristics. The other was smaller with short internodes, thick and curled leaves, and flowers with leafy sepals but no petals. Its male flowers had no anthers and aborted at opening. This plant, which did not survive, resembled the octaploid (8x) described by Kubicki (1962) .
These three 4x lines (C883-m6, 67-l-m6, C 879-J2-H10) were identified as tetraploids based on descriptions by Batra (1952) and Kubicki (1962) and phenotypic similarity to colchicine-produced tetraploids developed at this laboratory in the late 1960s. We now present observations on the morphology and cytology of these three spontaneous 4x C. melo plants, document the occurrence of spontaneous tetraploid melons, and provide a visual guide simplifying the identification of 4x melon plants and fruit.
Seeds were started in sand beds or peat pollination procedures were used. Photopellets. Pollinations were made on plants graphs of fruit were from plants grown on grown to maturity in 370-cm 3 pots or soil raised, paper-mulch-covered beds. These benches in the greenhouse. Standard hand-beds, fertilized at a rate of 454 kg of 5N-4.4P-8.3K/ha, were 200 cm apart in field plots isolated at least 150 m from other melons. No irrigation or pesticides were used on these plants.
Ploidy of all plants in this study, determined by visual morphological traits, was confirmed by chromosome counts. This demonstrated that visual traits are useful in identifying various ploidy levels (Table 1) . A single descriptive term was used instead of measurements to simplify recognition of plants at each ploidy level. Flower buds for cytological ploidy level confirmation were fixed in Carnoy's solution (6 ethyl alcohol : 3 chloroform : 1 glacial acetic acid) or a modification (4 chloroform : 3 ethyl alcohol : 1 glacial acetic acid), refrigerated at 4C for 24 to 48 h, and then placed in 70% alcohol. Anthers from squashes of fixed buds were prepared in acetocarmine for chromosome counts.
The spontaneous 4x plants had more rounded cotyledons, shorter internodes, thicker leaves, more trichomes, and smaller fruits with larger stem and blossom scars than their 2x counterparts ( Figs. 1 and 2 ). Also, their flowers, pollen grains, stomates, and seeds were larger. Many of the characteristics of these spontaneous 4x plants were similar to colchicine-produced lines. For example, all 4x plants in this experiment had smaller fruit, set fewer seed, and seemed less fertile than their 2x parents (Tables 2 and 3) . Several colchicine-induced 4x plants from C.F. Andrus were similar in many ways to the three spontaneous lines described in this paper, but their quality was not as good. Illustrations of these tetraploids are provided to guide breeders in identifying 4x plants during early growth and at harvest (Figs. 1 and  2 ). Chromosome counts of 'Planters Jumbo' and its 4x progeny illustrate confirmed ploidy levels (Fig. 3) . 
